A symbolic method based on an extension of the straightening algorithm is developed for the representation of joint invariants of symmetric and skew-symmetric tensors. For skew-symmetric tensors, the method holds over infinite fields of arbitrary characteristic.
Section 1. Superalgebras
Let Mon(A) be the free monoid (i.e., semigroup with identity) generated by set A. The identity of Mon(A) is denoted by 1 , and the elements of Mon(A) are words. The product of words is juxtaposition. The identity of Mon(A) is the empty word. If w E Mon(A), then w = xlx2, ..., x, with xi E A. The ith entry of the word w is the element xi. Set length(w) = n. For w E Mon(A) and for a E A, let cont(w; a) be the number of entries xi of w such that xi = a. Let cont(w) be the function a --cont(w; a). (i) if a E AO U A-, set &a = a 1 + 1 a;
(ii) if a E A' and m E Z+, set Aa(m) = a(m) 09 1 + a(m-l) (i) (wlw') = 0 if Length(w) : § Length(w') (ii) (wlw') = (xla) if w = x E L and w' = a E P (iii) (111) = 1 (iv) (x(n)la(n) )= (xla)(n) (v) for w E Div(L), w', w" e Div(P), set (wlw'w"?) = Ywsign(gW(2)1 IW'l)(W(1)lW/) (W(2)1W'). = Z sign(lw"I 1w(l)I)(wlw(l))(w"lw (2) (ii) if xj E A then xj < xj+ (iii) if yj E A' then yj < y+I (iv) if yj E A then yj < yj+1 Let D = (w1, w2, ..., wn) and E= (w, ..., w') be Young diagrams of the same shape on L and P, respectively. The Young tableau of the diagram pair (D, E) is defined as Tab(DIE) = (stand(wj)Istand(w'))...
(stand(Wn) |stand(w')). The proof that standard tableaux Tab(D1IE,) span is accomplished by a straightening algorithm (6, 9) that relies on successive applications of the following identity: PROPOSITION 4. (Straightening Formula) Let v, w, w' E Div(L) and u, u' E Div(P). Then I (v w W (2) w' I u' ) = sign(lvl lwl)
cThe additional properties sometimes used in the definition of the divided powers algebra will not be used in the sequel.
Mathematics: Rota Letting t' = A(N)t or t' = S(N)t according as t is skew-symmetric or symmetric, a polynomial I(t) in the variables til-.-i is said to be an invariant of t when I(t') = (det N)YI(t) for some positive integer g. A joint invariant of a set T whose elements are either symmetric or skew-symmetric tensors of arbitrary step is similarly defined. Let L be an alphabet, let L. 5 L, and 4:L -L. -> T such that (i) if t E T is symmetric, then 4-1(t) 5 L-(ii) if t E T is skew-symmetric, then 4-1(t) 5 L+ (iii) 4-1(t) = L(t) is infinite for all t E T, and both LQ and LZ are infinite.
If 4(a) = 4(b) = t, we say that a and b are equivalent symbols belonging to t.
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